In this paper, we give existence and uniqueness results for backward stochastic differential equations when the generator has a polynomial growth in the state variable. We deal with the case of a fixed terminal time, as well as the case of random terminal time. The need for this type of extension of the classical existence and uniqueness results comes from the desire to provide a probabilistic representation of the solutions of semilinear partial differential equations in the spirit of a nonlinear Feynman-Kac formula. Indeed, in many applications of interest, the nonlinearity is polynomial, e.g. the Allen-Cahn equation or the standard nonlinear heat and SchrSdinger equations.
Introduction
It is by now well-known that there exists a unique, adapted and square integrable solution to a backward stochastic differential equation (BSDE for short) of type T T Yt--t-/ f(s, Ys, Zs)ds-J ZsdWs, O<_t<_T, provided that the generator is Lipschitz in both variables y and z. We refer to the original work of E. Pardoux and S. Peng [13, 14] [5] , S. Hamadene [8] , M. Kobylanski [9] , J.-P. Lepeltier (1) Yt, Vy, Y(z,z'), If(t,y,z)-f(t,y,z')] <_ 711z-z'll; Setting u-a + 2/t 1 -- (71)2/e, the previous inequality can be rewritten in the following way:
Taking the conditional expectation with respect to t of the previous inequality, and and y'l G q(n). We have:
(y y')" (hn(8, y hn(8, y')) (y y'). fln(U)Oq(n) + l(y t)hn(8, y u)du --(y--y')" Pn(U)Oq(n)+l(Y'-U)hn(s,y'-u)du. But, since Yl, Y'I < q(n) and since the support of Pn is included in the unit ball, we get from the fact that Oq(n)+ l(X) 1 as soon as Ix G q(n) + 1,
Hence, by the monotonicity of ha, we get Vy, y' ( B(0, q(n)), (y y') (hn(s y) hn(s y')) <_ O.
We now turn to the convergence of ((Yn, Zn))N. 
There exists constants 7 >_ 0, # E , C >_ 0, p > 1 and {0, 1} such that P-a.s
(1) Vt, Vy, V(z,z'), f(,,z)-f(t,y,z') <_ 7 I I z-z' II; (13) in the space ,r x 3.
Proof: Let (Y1,Z1) and (Y2, Z2) be two solutions of (13) tar tAr where we have set 5Y-yl_ y2 and 5Z-Z 1-Z2. It is worth noting that, since f is Lipschitz in z and monotone in y, we have, for each > 0, V(t, y, y', z, z'), 2(y y') (f(t, y, z) f(t, y', z')) 
